A role for the leucine-responsive regulatory protein and integration host factor in the regulation of the Salmonella plasmid virulence (spv ) locus in Salmonella typhimurium.
The Salmonella plasmid virulence (spv ) genes of Salmonella typhimurium are activated at the level of transcription as the bacteria enter stationary phase in vitro or in response to signals received during intracellular growth. Activation requires the LysR-like transcription factor SpvR and the alternative sigma factor RpoS. In this report, we show by biochemical and genetic analyses that two chromosomally encoded DNA-binding proteins contribute to the control of spv expression. These are the integration host factor (IHF), which binds to DNA sequences upstream of the spvR regulatory gene, and the leucine-responsive regulatory protein (Lrp), which binds to sequences upstream of the spvABCD operon. Under all conditions tested, inactivation of IHF expression reduces the level of spvR transcription by twofold. It also alters the response of the spv regulon to loss of DNA gyrase activity, consistent with a role for IHF in organizing DNA structure in the vicinity of the spvR promoter. Lrp represses spvA gene expression by up to fivefold and Lrp-mediated repression is antagonized by leucine. The Lrp binding site upstream of the spvA gene overlaps one of the binding sites for the positive regulator SpvR, suggesting a mechanism by which Lrp repression is exerted. This is a first demonstration of a role for Lrp in controlling genes that are also subject to intracellular regulation. These data show that the spv virulence genes belong simultaneously to several regulons in the cell, raising the possibility that spv expression can be fine-tuned in response to multiple environmental inputs.